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(54) METHOD FOR FORMING THIN FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a film composed of compounds of a 
material which is different from a substrate by a reactive sputtering method 
on the surface of the substrate in a state of a better film quality. 
SOLUTION: After having formed a metal mode film 102 with an AI-0 
molecule on the silicon substrate 101, a sputtering state in a target 203 is 
stopped by stopping the supply of a high-frequency power with respect to 
the target 203 or the like, and a state that the surface of the metal mode 
film 102 on the silicon substrate 101 is irradiated with plasma 110 of Ar and 
oxygen is brought about. By performing irradiation with this plasma 1 1 0 for 
5 to 60 seconds, the metal mode film 1 02 is reformed. 
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(54) BS9i<D£*M ft&^jfcSffc 



(57) [SJft] 

[MB] *<* («K> &§«&6»H©fbA»*6fc 

AriB!ftD7 7X7l 1 0#HM*3ft5tt»±'i-*. 

1 1 0CDJRB**5fj?^6 OTOf^Citc 
y>^*-F«l 0 2£5Mrr*„ 
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(2) 

1 

[ imm i ] lysine: £ - y ? k #@5£ s n tmrn^m 
tt«artccgB^jiJc*fjR©«(*%tt«-rs* i ©x?i£. 
itiiessF , 9^x^gf»-rs^2 out. 
gtria§l§F*3Cc^ i ©#xfflis*>6&&;R£l£:tfx £Kifc 

K.%<D>* A T X £EP#D Lr X5 X vGt <£ 9 Hi U 

U miit-yy h**^&m©M^£mfia5l&tt io 

#x a * 2 ©m-7- 4 a> 6 % s»n*ittri a»<*© 

±»ffi«C»fiS-r 4» 3 ©X*I£ . 

fuiaSSf rtKHI 2 ©#xfflfifc&>6&£:reS1<J=#X £raES 

X£5^tt#X£©X5Xv££jjSU C0^5X7fc 

j: o miLtcft+zffi&z-y v v icmmz eta 

ffFfa^ffi14^«. ##XtNfcD. 20 

flwasjstt^o:. &3R#x mmtfx. ^sgg/cBc 
m^-fv Ki. *»»s/c»^is©^-rti*>-c*s 

C £ £ f «MM^S^£. 

[ffi*^ 3 ] mm 2 E«©«WBBK&ffi«:*s u»r 
Ma^-y^H«> tjus-^a. 

A, •<'; i ;^A, ?Wi")A, AJl/V'jA, x#>y 

■j/A, xha>9^A, ^vhUfA, 

x-}A. £tclZ7>Z>m?i}<D7m<Dl,>-r 

«£-r*»igi^fiSWS. 

t»*3S4 ] w^jm i ~3©t>-rti*> i JKciaiE©» 
grsBSftB. Mb. mt. wmitv^fMixDizmmz 
fflt£-ra»js^fijc*ffi. 

{mm 5 ] mj&i 1 - 4 ^-rn^ 1 grcfattogM 

^*6ft/cm^1^*a hn>S^'^X^r*<3. 40 
mrf am 3 fc «fc 0 s IB 4 ©Ig-Ctt . jWiB*?-tf -fi'aha 

KM*** C £ £ -r •SWMJ&Jjfcfrft, 
[»*I6] g«*«l~5©l>-rtl*>15(CfBSg©» 

H5iam 1 ©*xffijS{c*jwsfriasict.l±**x©^*&ffia 

B, friasiSt4^x©«*&ssa©ti*n(c*turBuia^ffi 
t4^x£©X5X-7{c<tSMiaf-y f hflffilcfcWS 

oriSTf ■Sfi«T-C*>€.C£*!|t»£-r^3l®»fiS* 50 



^2 0 0 3 -779 1 1 

2 

*£. 

[19*317 ] M$qi 1 - 6 ©i>r*i* 1 JI«:iatg©PIE 
B«iam3*5«t:o-'*4©xfi{ctec^-c, mriBS&K:. Mia 

CO 0 0 1 ] 
CO 0 0 2 ] 

88 ( L S I ) B, JR^-*«MB{b-J-*Ci-C*^<MBaiK 

h7^^©y- hs^*iffi-rs£«rf / piis*5 ( s ] _fc-r 

5. *MKbKJ:*»8lfl6£tM¥aiS©|fil±H:. LSI£ 
tc«fc-,rf!R-rc£^-C#. flSaSSE-^y- hSJEfeX-Jr 

co oo 3] y-hSEE£&<jniATMos 
©Mosgt^s^SiSfca). y-i-mmm* 
9, mos h-7>^x^©y- HMbP*iB 

^>?«»*Jlil A -S C £ i^lfC* S . 

c o o o 4 ] «arcB. cti*-cy-hiMbBKcffli,>e> 

*vCs*fc-Mb->y:3> (SiO,) K J: 0 tJfcRtt* 

C 0 0 0 5 ] X^b-> y =J XC«;*3.5,KslS^ttJ|Sif£ L 
T. (SiO.N,) , TJUS^ (A 1 

,0,). 3<kff> (TiO,) . rSMfcyAai-) 

a (zro,) . -mvc^v^h, (Hfo,) , rmt 

(LaO,) . X7C^©^{b^ 
Ift5/'J3> (S i ,N.) . ^br;U5x-t;A (A 1 
N) . SHfc^arV (T i N) . ^bi^nx^A (Z r 
N) , gjb^^-^A (Hf N) > m{t^>^> (La 
N) . **l»tt. -7c£&<DMt&1i£i&tf}3tlimt 

isxmifhtix^z. S6«c. cne>©iisgim»i5t!f4^ 

C0 006] C©«fc5ft*m**'-HftlMlil/'Cfflt> 
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3 

fi6*sK#6*Tri>4. tri^yf y> 
<> tit^ioii ma) * *v>&tmfft&ii* 

[0007] xv<* 5rfi66c*5i»r. -mmm^mzmM? 10 
tm»fcBWs*©T--i;>^ (AMMoa) work 

[0 0 0 8 ] ^KdI d h dI^»1T^M 
iUr, HT-?^u hP>«« (ECR) £#6tfcfi8*l 30 

^jffiuto< 6tiyfc^x^aE«rS«cc«as*o, sue 

[0 0 0 9]7y*ho>^?^rB, 0. lPa 

■&«±r ft 1 > t sKStt ^ ^ x v af« e> na t > ©teat u , 

0. 0 1PafiOEAt»6n&. £/c. ECRXa'-; 40 

Lfc&^F-* # - y * h ccMsr r x /< y z y > ^*tf 

[0010] ECR^^? SKCCECR^^ 
Xvffi©-{t>«, JSK«»(cJ:0 10eVHKlOe 

t<<hft& 0 Sfot, ECR7*7Xv«(D^*>tt, X 50 
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^Ciiftl ECR^»*ffir«ail/fcil©«ll* 

>^r>K^^^n^- v »b 1 7«, j&5#> 222 
2H, 1 9 994p(J. Vac. Sci. Techno 
1. Bl 7. No. 5. 2222 (1999). ) (* 
Kl ) **JB3ftfclr>. 

[0012] ECRXm> Srffitt, M^ffiSft^JtlS 

«ow»ttA<»fi8'r4©*caL/rc»a. *fc, ecr 

[0013] 

[«W3WB«L<fc5±**»H] ECR 

iSH^y- f NiiHR 4 LtS**h8WliUt 
R«*y- Ftt{UR« ECR^j **C»tfW* i , 

«E©^y3>«M*s»b*fctt»tr*fc», Kits 
my-h mm t ^ y => >*« <t <om xdwm 

[0014] mmnmv- hmmmtisv^>mfot<D 

y- h«Sii/y 3>KtEH(Dg**s, KBf«*y 

- Htt3»B<D*o»-&«:ib^r^S < ft^>o ccotctb, 

ttofcJ:9«:»S»5. *te. ±ES/ya>©|WblWi 
*fct*afb»JB3Wfl|t<tt*i, *R«*y- HftHW* 

[0015] ffiil^Mt^R, «*«TJI/ 

s^^A (a 1 ) na>xA^5rtcr*aur 

rECR^Xv»b«CJ:0ffiHOfcN i, 0 Fe l0 
/Co/AI-O/CoS^TMRj, S*lSffl»m 
^IS, 3123^ ®4-2^ 1 9 9 9^, 1277 

- 1 2801) o 

[0 0 16] Ufrls* &M<D7)\s$~VMt. m&OWi 
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5 

Ai»i, |||£KttM<b ft ^rfc SWc&^r^ 
•2>pjfiet4*>*^o seo-c. c©j:9«cAi«*ii{bi/r 

cooiT] 5«cwa^*»»-r* 

fc*(cftStifc*>©"C*0. Si* (S«) £ttSft*t* 
[0018] 10 

(Drtxmt&fr h ft 2> ^RStfetfX t SJfctttf* £zgA U T 
GW**3<DXa£, «Srt«C»2©^X»iS^6&4 

cd ^ x £ «Kic jbsw 4 <Dxm tzmztcct 
i><ov$>2>. z<DmmBmxmt>c£ft& »3©xafc 

[0019] ±KWl)BBfiE*ffi«:*5i»r. ^Fffitt^/x 30 
asRtfx. *3R*/t«Cft€>©iB^X<0(r>rft^ 

a, f)zi>, u^a, ^'jy^A, vn^^A, 

*7;!^>^A, **7>t^A, xhn>^^A, 
Y? hU'JA, %3^A, r\V~*?J», £/cte^> 

*>»5U©7cSR©ir»m3&», *>U<tt«K*6«Ja3ft 
[0 02 0 ] iKJW^JSS^te**^ Ktttt, W*. 40 

Hfb. «t Hs^fc©i^rft^©sistt«rwr*« 

t4^6>««3ftfeS«*/c««T*4. _tfBiSJg 
»5RS*^tc*sor^5Xv«, iw*pf 
ci J: 0 ftT ftttKJFlc J: 0 flM«jx*;u=F 

0, *3*yJ:V*4©xa-c«» *W^ahP>« 

cfc5teTft«<fclr>. 

[0 02 1 ] *fc, ±R HBUftWlcU^t, mi 



^20 0 3 -7 7 9 1 1 
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is^y? FSims^^w^-y? bit 

[0 02 2] 

t*So 0 1 (a) ~ (d) tt % S/';3>Sfii 0 1 
<»*) ±Cc»«3W»jR3ft4tt«©»fH*, StSWjCc 
7nL/c£><DT$>& 0 HI (a) teTjVTcfcSCC, £ 

«B«qR»tt (10 0) "C«S»#3-5 Qcm©p» 

.^'j3>s«i 0 i*/b*u cft*«»/a»fb* 

[0023] ffifr •ft«L//c->»;3>s«i 0 
»ii2omoig»^2 0 2JcgSL, #-y* 

h 2 0 3 i lt«A 1 4fflC». 7 7Xv^ilt7^ 
=f> (Ar) <h^E^^;l/t- FOKJBflgfeft 
£l/cECRX^7^a^ HI <b) tC^Tct^ 
CC, J/«;a>lfil 0 lite, C<D3*ffi*«5aj9KCA 
l-Oj»tcj:6y>A*-FIil0 2t»«W«. ft 

[0024]i2 ^tEC R *r5 » ^K«fC*J(,*r , 
H^Lri>ttC>W*nift3B£«J;tK #d;U£2. 4 5 
GHz©v-f*pjft (50 0W) Cft**« 
f204, SIS2 0 5, S^f2 0 6^Lr7* 
^Xv*fi»2 0 7rtCC«AT*. *1t % 77X74^ 
S2 0 7WIC, 7KStt^«A*2 0 8J:OMAUaai 
2 0 sccmtt^xr^eA r ^/X^AL, WLK10 

0 7JC«, 8B»3-fJU2 0 9ttC*JJl>nm2 8A£«*& 
T 4 C t -CH-T-tf OnFP> A , 

Ar^7X7«t^ 9 ft*j v sccmti»MCD^{4^ 
*«9 0°C- l»E(OSS»^i^racci cm J ffift4C<h 

[0 02 5] CO^«ESftA:^^Xv«, fift«,3-/;U2 
0 9 ©SKSBEiS^Ccfc 0 Xvig^ 2 0 7 <fc 0 
2 0 lffliJJCSitaSft^o *fc. ^^Xv^^207CD 
fflPtciBKSftfc^-y ^ h 2 0 3&C V iSSjgSffi^it& 
g(52 1 0J: (5 0 0W) *«*&-T5o C<D 

CiW:<fc0, ^-y<; b2 0 3 CCA rfi^fB^LTX 
^•^*U>*3Wfc*jBCL. A lttW*-y» h2 0 
3<t*3^O # ffi*r 0 ^C*5, dr-y^ h2 0 3CDSH«, *fi 
JBK2 0 3 a(CJ:fpa*>ft-Cl^. 



[0 0 2 6] jr-y? h2 0 3£K>ffiV : mUtcA 1 

Cf5J£tt#X»AP2 1 U0iA$nt77Xv^ 
QiStt<t3tift:BBR*^t4*>«:^y3>»Rl 0 l Si 

CCjc&y *;l^fc- F«l 0 2*. 0. 5 — 5 n mflJgcD 
SUKC^A-TS (01 (b) > o &*>\ i/U3>WRl 

0 i *c*tLT* imffittLtti>. 

[ 0 0 2 7 ] c©f*. h2 0 3cc*f-rsiK/ass 

tK3©«J&4Mt5tt(!fOCj:0, 3?-^^ H2 03CC 
*$»*^^9*ttMH*#±U HI (c) CcSVTiS 

cc, > y n i o i ±<ds fh 102 mm 

«c, Ar iKi^yXvl 1 0*J|(BtSh4tt»it 
£ e COi^, A r 2/X<D86«*2 0 seem, ffiJR#*G> 
SUN* 8 scan. v^D«lAli5 0 0W, ^rs^OU 
2 0 9fc»Ta:3-ni/«8fctt2 8 Ai U J/»J3>I* 

1 0 l©JnHMitftott^*><Dil/fc. 

[0 0 2 8 ] 1 0 <DJH*f£r 5 6 0# 

Hi (d) fc7}vrJ:5Cc, ^'J3>SSl 0 liters 

n/c*6^m 10 311, j* 5)1*- F« 1 0 2 CD^J¥ 
0. 5nm^6>5nmltttft&. 
[ 0 0 2 9 ] CCr. *»W*fiR-r±T««i*-o^j| 

F*Eau Fcc*«««BE*EP*nLrx^^ 

[ 0 0 3 0 ] C0ct^^ECR^«^r(^ 7^X7 

F«:JDiL*i*JHaaS-C^Xv*^L / fe< £*>X^ 
v*y>y#nJffitettoTt>*. ECR77X7H -r 

[0 0 3 1 ] «Tfc % ±^L/c^fr"C, *-y* bim 
3tc^*r o H3«C7S-J-4*tti35cSiB«*frtt. Ar^ 



(5) ^120 03-779 1 1 
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iftS : 2 0 seem, g^fcftS : 0 — 1 0 seem, W £ P$ 

m# : 5 o ow, %-*fv F«cEn»rrs*»««* : 5 

[OO3 2]03(CmSntC^J:^iC, T;l/57"©ift 

^^a^7sccrnf^tifirm^C^0, «*ffll©tt 1 0 

rdgfflflL S5 9^ 7 2 71, 2 0 

0 0^J *#JRS*ifcl>. BBR^aftW7scoiif*ifir 

ft»«:*aatt*««d>'r6©», f«b©a i 
awbstrc*^* £ y>^sncc< ^r^5^«c&4 

&&<DT, bmwwz^v * y>^s*uc< < 

[0 0 3 3 ]M^XfiSa^ifx.€>ch, & — b^M 

20 F*ffl*«^bsnsaaa>#3W** < &ofcfc», 

* »J >^MIJ , Jlt3SC*#fflJR^ 1 2 0-1 3 214 
[0 034]-*, BSc3n-&r;b5^BlcE>fflJf*tt, 

i. 6^e>i. 6 5<Dp B ^-c« v a«— jettt*. xy^. 
30 v ^ - ^oiy^rr ;u a ^m<h L/rs^«cffl»r*offl*« 

[0035] wim*fxffi&ft'J>te^mmx<b, mmt*m 

ttr^5tftut^tti*ft, a i a**-* 9 ^^tiA i 
y y^attwa«{cBBi-r*t©i#jL6n*. ceo 

40 ^, A r iil*«r^©^Xv»*©-f 

a««ffirA i y ?*ttx**$rtt 
(a i j o 3 ) K&*T**'rifinutir&b<Dtm*.bti 

[0 03 6]&fe, »SR#xaSfiJ&*0 4 sccm-C^Jff 

ail!tt0l*«iWlr#ttC»Ci*5%Ln>4. ECR^' 
9*ffiTtt % ECR7*7X7^ECR#>f>F (^9 
X7&Ei) *6«»8BWCcJ:0 5l*UI3nrJna3*i 
50 ifc*, ^9Xv*©-f*>*teBififMft*©fcoa» 



9 

x l 0 eV-»l 0 eVilC^ C<Dtc 
[0 0 3 7 ] H±»Wlfc<t5«:, tt*M**4>ttl>«l 

®x$>2> 0 t*ucs*u tt3Rj***s^c*««^/hs«c* 
^-F^is<tcD*racc^/cb, *«isa^^<^{t 

<D««»«f bft*- F r * D . c ti«T©«(*aUbW/h 
sc^«w«, «*««**»t^*ju*-ft?**. 

[0 03 8 ] <LC^t, 7nhD>XA^S^t 
Al 0„ <0<x<l. 5) »«IK, 

[0 0 3 9 ] o^K, ECRX^'^^'j3>Ifi 
±«c^0^r^5^)«(D»rBB*aaiffl« : FM««l (T 
EM) tttSlteB*M4«cSf. ^*;l/-fc-F (K 
5 seem) r«*JBfiSLfc»^<0«tS** 
H4 (a) te5*U Wat®*- F (WR^XSHI: 8 sc 
cm) r«*»J3EL/te»^©«Ktt**, H4 (b) tegt 

0 l±fcjrfdMl/*- Kt««Ufcr^5t«4 0 1 (0 40 
4 (a) ) i>. Wfc«*- FT*«Ofc7^3*«4 0 

[0 040] -x^;u- : e-Fr^iS:L/cr;L'^^40 1 
Tfctt. ^'J3>isi 0 1 tomfc-s 7;b$ti4 0 

1 <b«n> hi&sgfc^ 0. 5nmfeiTCDffi«>r 

»^ii4o 3f)mmz ntc 0 mm^-vx 

ioiffltc. r;^tS4 0 2 tizai, h^x h©a&s 

W3*«JKJ4 nmflDr^W 7 XO^ffiJf 4 0 4#WS3 
n/Co 50 



^20 0 3 -7 7 9 1 1 
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[0 04 1 ] tctcb, F<D«£«CffiK£*ifc 

m&xmi<>3> b<Dm%:2>nmm4 o te 

M (AFM) xumvtc£&o*sv^>$mtc*$v2>w 

1 atffio on c ^ 4 pjtgtt 6 * & 0 

[0042] c<D&Mmzxmytmttft (xps) r 

x*;M f -flKcffe5*i'7 h btcS i - 2 p©^^« 

mztitc 0 c©ci^^ nfb«*- F-cjiS«uter a 
^ t «j ^ >itsifci?fit § a > h 7 x Fa*g& 

£Jlfc£, is V n >(DK<b^ ( S i Ox ( 0 <x^ 2 ) ) x 
*4Ci*s«S. —77, y FTT;!/5^JR*Jg 

7 h L/cS i - 2 p bf-^ttSgfert>r*>U35pH»3ti 
[0 043 ] SMfcW*- F-CT^ 5 ^Bt*«Wl/fcd: # 
(CCTteAr) iif^/^O E C R ^7 Xvft^^ 

mmtcx^xmwjfttc^smuxMmu, 

[0 04 4] Kfbfef^e- F<D*»iig«, H33^6fe« 
3nm£jli&tf<fc, ?\J*v 2*)>?tC£^X\ttffiM 

mvz&xicizm o^t&<Dmm^s^ttj^> 9 c<oi 
KS^cD^xvjfficciBisnrc^citc^So ceo 
^b^n^Tc^oi#x.6n-5> 0 

[0 04 5] C*UC*tU FrcDBKDJBJsRr 

c<Dtc#>. Jtui*:- Fitar«, ->yn>s^affir 

Fiy F£<D«*ft*(DSH,>fc, 
[0 0 4 6 ] Ul&ZtfrhWh&te&'iK.. MOSh 

7>^x^a)y- vmmmmtisXECRx^y zmx 
mmztikffitzt. mmnmmtisv ^>mm.t<Dftffi 

liC 4 n m h ommoiMi If V a >m&Bf& ZtiXLt. *) 

enw mrnmmm*wmi,x-mitts 
vaynmmm ( (S^m*js<DH^cDji^) x (ri 



11 

[0047] * F-cnmmmmzwm-? 
tiitm&mw&mit ^n^ci « mm an***. * ;i/ 

[0048] *BBJ%ea#^«jy±0^«fS*i#^*^ 

i o 3*»flfr**ffi*mi^ofe. si (b) ccfcc^ 

6^ FBI l 0 2 ©*»«c*ji*r«. *tSjIKo 

AS i^fS^-c* £ y * F*flit> * c <h cc<fc 

[0 04 9 ] *fc, iBSBMEW**^^*^*- F©« 

*>&4>&<fr9, i/'j3>ifiioiii«ft «t 
£Wb) *s«HWT**S»*fcfflfifr**. 
[0 05 0 ] ECR^A^ffim a«*ffitcfix* 

(ami) r^ti mmm^vmmoit&mw 

{Sil$n^ 0 C<Dtclto* j* Zfr^-tmi 0 2tt, 
[0 0 5 1 ] c<DJ:9te. F^6!>JS5aBlr*o 

rtfi#*^ft««ccffi^^*«F-^t^«««l** 

CC, FKl 0 2fc^XvK»«-5t<tK:J: 

0, j* ¥mi 0 2tptCffi&?2>#>#V>?# 

F« 1 0 2 J: 0 4>{b^SfSWffl^CCjfi< , ftfi 
S-rf*;Wfc-FBl 0 2KZ^Xv*JjRWLtJgS6bfc 

tfiiKH i o 3 iiffiiMos^v^^ 

[0 05 2] 01 (d ) GC^;L>/cJ;5K: v 



(7) ftm 2003-7791 1 

12 

i o i±fcfttnu*i o 3ijtmutcm. mmmi 03* 
w±.tcmm<DWffi<DA 1 ®@ (y- hn®) «&*u 

5> »;a>ifi 1 0 1 (DHlo±i^CCA 1 ®5*j&j& 
urMosy-f*- F*ft«U «T*cj*TJ:5K:c© 
*H££P*G/Co if, MOS^*-FtfWWfct/ 

SJCC, 0.01 Pa«T©M*r, 55 0'C- 2#ra 

co^s^sfeo/co c©*s*©jiwiacctei»T. mm 

110 3iC©±{CMl^ii^I^ ^';^> 

xviawrfe«o*titt^ote^»;3>»si 0 1 
M10 3 i^W, tUIUI 1 0 3 

[005 3] «_h<D £ 5 CC Lrf^8!L/cSK*4CCOl» 
r, MOS^^- F©y- h«S«:Ot»«»«|fflDL 

rflEtiswasaoeb*:,, ht\ coauett, 1 -v« 

/Co 

[0 054] 05 CC, JJBfl*LfcMOSi^*-F© 

^^r^«Et*i/, taw** iMjew*4y- F«ffiffi 

©^77», mm. «H*(ciE©fBr^L"C^4. hi® 

[ 0 0 5 5 ] ±T<D§*f4te, y*JU*-F«l 0 2*W 

1(c)) ^SfeL/c4><Dr*>-S„ 05^-TJ:5(c, 

111 0 3©«»*J2nmJgLbOK« (b) . (c) , 
(d), (e)CC*jl»r, 3 VCDEfttD^IBEOC^tUrO'; 

-^«iSfe«, lmA/cm'OT^O, mf6i^ 
40 tti^Ltl^. */c v 1 V<DW)JQMS.(tCict LX<0 } J — 
^«*cc*5t>rtt, BUVl nmVLTVZm ( a ) 
0. lmA/cm'-C*^ fiiSf^WX^filEf 

[0 0 56] J/c, |UW 1 n m<DK*4 ( a ) i2nra 
(b) r«, fi«EWJ , r«SK?Btt^*l^ v c 

*»3H: t itSO. lnmlKr*5^ h>*;U«« 
50 tt^Ci^Ltt^o r;Rt(DctV^8eVl 



13 

[0 0 5 7 ]^, C-VMJg«COC>TittWr4. iffil 
S<Cffitr^iKMiMEOJHtttt« % ±ffi'Jffir lMHzi 
Ufc. H6«c k y>W-Fil 0 2CMW#l nmCD 
&<D£5 nmCDktfHC, ft^^7Xv4 3 OSffillfiltL 
r^OfcttlSBtl 0 3©C-ViBfilS*tflKr. 

h«E#-5V©<t*(D«»S* (Cox) ra»{bl/te 

(c/cox) ^utu^o is y ^ >s 

Si 0 1 ©IMBflWrtt, »i*SfH«ag«:&or*jO, s 

[0 0 5 8 ] itSfcrC-f T*tt, IE<D«EfflJ*>6fi 
(DUEffliJ&cfSSIO, 8H>r, *©WE«36»6jE©«E 
ffJte»5IOr»M*fTo/c. COSUE-Ctt. y-hmE 

F«ffl (V„) hitcjSEa-T*. txr'j'>x 

sec, !BiKii4>o^KccjiaHr««nf«fi^'r« f- 

[0 0 5 9] H6*>6, C©*|^ y-MEitXf 
C&*s«*. #Stt©»ffifc«fc£*fi»»l 0 S^b^^- 
aw&ttJitiR^jatS nr c<b^ fl 

[0060] arte, m tui*- Fie* zmommkic, 

f#6n^c^o/c c C(DCtfrh^ A 1 *BBft«f*©j|ftja 

^6#$8^orc>£, ttflb, 200 i*p (Trt 

i 3^s) ig4 8Bje^ttii¥nffi»^iim^»tt3 o 

P-YF- 1 4*#J»Sti^. 
[0 06 1 ] Olffc, J|ft»Jgl 0 3<D^CC*t-r€>ZlK 
fb^y=i>fe»BJS{cot,>r, mitrCfrrto mitctol* 

x, mmt. Bf&btcrjm+m cmmmi 03) <om 
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nmi&^t^l 3 n m<DT )V 5 ;Mgr 1 . 5nm<D 

r ai{ if v*>t mm<Dm§m&&&~*im ± a s c £ * 

10 3) cDJBW*i3 nm ( c) <Z>y % V~ h 
lEJ&S3Vtl //A/cm , ggt*t), f^^BH 

cc<b orsfcacciso* y -*«*raa c <t 

[006 2] ±IBHtt<Z>^lBCC«5»SMKM 1 0 3<£>?fc 
10 figrtt, E C R ^7 X vftjtofcfto v D«[«*4 

#1 0 0 wOTrfes^ e c r 7 7X7 w^ntfe 

(DK/Hcfrfrt) 0 , is y 3 >SS 1 0 1 §l®CDKf fc<DJg 

tut,*- Fxm&Bf&xz&mmvmmm&te. 

[0 0 6 3 ] «c*j % ±8Bltt©JBjBr«, ^> y 

1 0 i*aB»-r&«t5ccttLn*tti^ mmc?z>&*> 

tc or fcm*. ±I2HJ6©^J8r», S«*;b^ 
202 02) «c^-rr^*EPttjr^J:5«:«orc»& 

ctx s «flWtt«(D?Btt*spij»iaa 0 

[0 064] £/t, ±KH«fi©JKfflrw, 5 ^6 

as*a»iR4jBa6r*<fc^«:o/c^ cn^cn^^coT 

©^t^gj»M*jBJsS-r4»^r*-orfe, ±3i<h|5j>(icD 
sa«^»6*ia 0 ffi©^R{b^«jofi»Jior. t^un- 

^/c, ±E^tt<oJBffir«^jiBM^b*H<Dj^at(co 
40 c^rsiwofc^, SJCtt//x4orSHR*rx*ffl^r# 
«S^b«j<DH*JBJs!E'rSJ:^ccor«>H«r*4. CTx. 

[006 5 ] 3H& ^®{b^> »; ^ XtcRtozmmmm? 

mc, V*VA (Li), -<y y^A (Be) % 7^ 
5>^?A (M9) % X)l>isVA (Ca) % >\ii^V>^U 
(Sc) , ^>(Ti), XhP>fiiA (Sr) v 
>0 y »i7A (Y) % ^;l/3-«5A (Zr) ( ^^--5 
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a (Hf) . feio*. ( l a ) mmjzmvmt 

©#*4«. ECRX^-; *&IC£K>. hi 
7A.5*©*tt©JB»£|SJ*(c. j*Z JM-Ftmt® 

[0 06 6] «fi£U fcSUfeCWglS-Cl*. ECR^'ji £ 10 

so-c. *%m*mm?z>ztifi-ci*z>. fetch. 

ffitt if tc ** t vt\ «fc «3 WD D D{4^*e»©J^*^# 6 *l & i 
£ 6 K. «R©Mfb-*>*f b*««wr* * i d» 5&UH#f§ 
6iiS. 20 
[0 067] ic^r, ho>^» £&-e«. 

*C itt < ?9X7Ktt£SK(CJiMfr& C 
**, L#>U C ©*§•£«:«:. ?' 5 X-?® 

[0068] tmvttmnv&micTritjz *> tc> ;So D B 

©#U© h7>yx$, 77 y 

©««ffliU-C*6flB3*ir«,»*»0lh5>t>^* (TF 
T) {b£*!l¥gf*±©M I S h7>^X5r(C*fLT 

[0 06 9] Sfc. »1>*»EE©*'- Hmmit> T F 
TO»Bi«E* Wi Ctt?TF T«K©fi»»«*^b 
KHiTCS*. Sfc. {t^J*«(*Sffi±©M I SB 40 

iwi^fiErtFtitffistt^jiJWKgkssti*. ± 
iBHSS©J&S8«: J; £ttMUKrtt. V l ) — t> */M < 
rss©r. <b^»*iW*a«roj:o^««<cLS I 
©$«Sfc»*Wtf4fc©£»»rfca. 
[0 070] «±©*tt<DJg»-Cl**aW|:a«4ffl(»>4 
<t5«:lfc*i, SOI (Silicon Onlnsulator) 
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fc. ^)R©®fi814#©*«±(cffi«>r»^«Si»K*lta 

«SBI©]S/l*!Hai**Si|-C* 5 fc© . ±gB*&6©JfcfiS© cfc 
^te-rsci-e. *^©^b^^b*}i?^rii; a D pS^*6 

£fc©<L8affr££„ 

[0 07 1 ] 3 «**«0T(,»4«**>fll*JBfiJt 
[0 07 2] 

mm) $m< l cmj&&z'f v zm-cm&x # s 1 1» 5 s 

X£*>M I S h 7>S>^^©y- M6i»ffig©^JjS. * 

fc> h^^^fLtr^-r^^SJ&risiuieiSjs© 

i^FfP^^iS^. Wit«» 2S#*©ffiT**St->riiJ*i*i 
[HiBOfffftSffl] 

[si] 7MHommoi>mmtc*vt zums&i&fim* 

[12] e c rx^' v m^a.cowimmtim^fr^m 
wm~c$>2>. 

[i3i a 1 n-y-j Y*m^xwmtfx*mmistc 

E C R X 7< $ cc J: rj jggg ^ ti Z> Wk<D*fm.*w-f mm 
[04] E C R X^ v $S-C'> 'J a >iS±(C Ml 

fcMOS^^t- F© I - Vif$tt€:inr#ttEI"C*S. 
[0 6] ^ * JW- h'l 1 0 2 Oif * 1 n m©t© 
i5nm©fc©ic. S^^XvifeaOWMUi 

mbtcmmm 1 0 3 ©c - vw5at**fi*Ti#ttH-c* 

[07] «6MtMl 0 3©W»(C*hJ-&-»<t^y3> 
[^©UJBJ] 

ioi->y3>ifi, io2-^^^*-kk, 10 
3— «&»n. 1 1 0-77X7. 
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